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DESCRIPTION 



Digital ampiifier 

5 The present inraitiaardates to the fidd of digital aoplifieisiAiiidi diiecd^ digital 
signals to a power outpui:. More ^>edficaily, the pfces^ 

amp^Bex, to a swtchirig^tiiiniig cxmector for conedingsmtdiizig tii^^ of sl^itch£S 
of a bddge of a digital acxipiifier and to a m^hod of cxxccecttng pidse-tinnng eaxyss of 
sv\itchesof abndge of a digital au^lifier. 

10 

Seva^L types of povHe>an:^]li£i^ Co3i\^entLy; they \vece 

labeleda^ class AaapMec^ dassB amplifieisanddassC atrplifiecsL MoceieGentLy, 
dassD amf^ecsappeacBd Class A AB, andD ai?eGQizin:oiinlow^£ceqi^ 
designs and han^e sooie ajpHcations in otl:^ 
15 ampilificatian. Cl^C,da9sE and F types are ijsua%anl^ 

InreceityEaE^inparttcularfheda^ arr^difiershavebecxjiremcreQan^I^^ 
their drastically improA^ efficiency in contrast to the ^necally ojnplcjyed dass AB linear 
acc^HficationteciTnology. CLassD anylifiers ate generally descn'bed in Carsten Nieisen^ 
20 'Tli^FicldLiyl^WM based ArripMe^ Cancq>t for Ative Speaker Systansmth a very low 
Eriergy Consurrptijan'', (100*^ AES CcjnvendcKv Copenhagen^ May 1996, pte-pamt 4259), 
vsiiich is heoeby incx}]^^ 

Thecievdopaiient of cd^D amplifies uepajesents an eSbrt to impcDW agylifier effidency 
25 SimOar in scheme to asv^itching]£g!Ll]ata^^ a dassD annpMer, pulse-\VLcMirxncxiulai^ the 
audlcHit^put agnal vvi^ 

beoomes the variations in pulse-wdth of the mcdulatlve dgnaL This mcxiulation signal feeds 
a set of half bndge switches tisually called H-bdc^es^ and each H-bdcSge consists of two 
poiAo: MOSFETs Unlike vdth dass A or B structure^ the amplifier load or the loudspeaker 
30 isplacedaoDSSlhel^of fhebdcl^iiisteadof fix^ This 
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oonfigMratim aJlowB the amfaifie^ 

without leqtobdiig bipolar power sijjplies or -without introducing aDC o£6set in Ihe output. 
In spite of becQming rnore and more popular, dass D at^ 

poor distortion characteristica Attanptswo^ made to fflta: the modulated oiilput to 
lanove H^fi^qumcy signals and recover the amgpJified input signals Klter canfigjjratians 
such as two-pole Buttarworth filters^ two-pole Chebyshev or two-pole Bessd filters are 
known \>iiich either did not ddi^«: satisfying results or caused significant efforts and costs 

It is an object c£ the present invention to reduce distra 

As used herein, ihe terai "digital annpSifiec^' applies to an arrpJifier viudcv diDecfly oonvais to 
apowe: output 

AxntdkigtoanexetridaryemlxxirrientofthBpiJ^^ 
sdved wfh a (figtal atripMer cxsff^jri^ 
switdhing-tirriing coDBCtian dicuit Ai input sig^ 
^Tf^ed to the switdraig-tinung ooofictian dicuit 

in^JOTticffv tihe switdiing-timing cocreclion circuLt cocrects smtdning timing exEOxs o£ the 
switches on the basis of pulse-timing ecrots of the input signal of fte 

signal erf the switches 

According to an abject of tihe present invention, it has been found out that as^pificant 
portion of the distortions of the digital an^lifier are caused by pulse distortions by the 
switdnes in the power statin particular, according to the presantinvaition it has bem 
found that in the area of pulse distartionsi, the dead time of the switches is tte 
irrflypnriTig fartfiT cauang unwanted disfcartian& 

Axx3tding|Ly, wfh the present inA^ntion as desc^ 
switdting-tirningenDtssudiasadeadtimebdiavioroffhesw^ 
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wWch allows to reduce the total harmonic di^ortiaa (THD) of the cigtal arr^jlifier 
according to the po^esQitinventicai ill a Inthecaseof aPWManplifierwth 

thesmtchmg-tiniirigoaiiec^ advantagaously, onlya 

reduced feedback is required to reac^ 

5 

Deadtirne can also vatywth the current in 

diode rnay lead to variations in the off-tinie of a sv^ .Also, these variatiansm^be 
ccmcipensated wlh the 

10 AxxDirdLngtoknovNjnsdu^ 

by circuit ac|*ugtmeni^ vsiiere oosfly trirnrriingonevayendSlageisreqiB^^ the present 
irivention allovvs to rnake such indl^ 
Furihecmor)^ aoxxccfing to the present inventioa^ 
be compensated fioET. 

15 

AxxKding to an ejffimplary eni?odirriQit of tte 
s«AitdTrng-tLmuig of the sv\itd^ 

fiallingedgeof a pulse of the input ag!^ TMsdlovNBfioraariplearidq^cko^ 
the tirning ec3XJt& 

20 

According to another e>oeii^Iary embcdirrimt of thepoesent nncwention as set fadhin dairn 

3, an on/6£f dl£fa?a:u:ebetv\©en an on dday 
delay of the pulse response oxiput by the sv>i 

\^3^d<±le^X3ragpalis^a^edfo!ro^ This 
25 e^ffin^iary emboditnent of fhepDesent invention aiUov>5 for a \ecysirr^e circuit 
Gorifigpration for detmrnning the pi^^ 

A!CQtx}ingto aiu>ther edOQcr^plaryei^^ 

4, the enor sigpal is generated £tx3inorie svNitdtingc}^ andinEuenoes si^iitchingec^gss of a 
30 subsequent SiAitdm^C3?^ 
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5, asub-harmmiic ir^ectimisi^^ 

padse-timLng etrors of Ihe si^itches over apaB<iaemiiiTfidnuirte of svsitching cydea 

A3vantageox3dy/ihismay ^ signal of tiie digital 

5 amplifier almost con^letdy: 

AicXKdmg to another exeirplary embodiment of the present indention asset ficxrih in daim 

6, a very rimply and reliable dxcuitry far ^nerating the error signal is prodded wiiidi allov\s 
to produce the digital arrplifier acGording to the presoit invention at low costs 

10 

AxoxJing to anotlffl: €>ffli5jl^ 

7, a smtdimg-timing coTBector is pi^ 

of abridge c£ a digtal annplifier> The svvitdiing-tia±igcariedor acxxxd^ exaanplary 
mixxfirnent of the pDBsent invention 
15 Gnjt^(£f6ssnGehdtwem 

puIseIegx3r^secna^putbythes^^^^ On the basis of this onybffdiffiacBcioe, an error sigpal 
is generated^ used for amectingsiAatdTmg-timtogerro^ switdiesby dd^mg at least 
CDne of the a rismg edge and a faffiiTg edge of the i^^ 

timing corrector acoording to the present invention may advantageously be prx>vided to an 
20 endsta^of adigltdaopMartoreducedislorti 

Claims 8 to 1 0 provide for e>om:^lary mnbodimfints of the svNitdiing-tiirung oortector 
according to the present inventiorv having a single and reliable circuit configucatiorv vAicti 
allows for production of the switching-timing corrector according to the present invention at 
25 low costs AzGordingto an aspect of the present invention, the switdmig-timiiig corrector 
acoordiiTg to the presQit invention imy be provided on t^ 
IC as the dig.tal airylifier. 

Clairns 11 to 14 provide for exai^^kry en* 
3 0 timing enors of switdies of a bridge of a digital an^^er, v\iudi allow for an qperation of 
the digjLtal arnplifier with reduced distartiaris and a reduced total harmonic distxsrtion 
(THD). 
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It ntiay be seen as the gist of an €5cennplary eonbcKfimm^ itwention ihat 

acoardrng to the piesent invention a kind of ineasuring c±ccuit is px5vic3ed for measuring 
switching ddays of the switches of the bridge configuration of the cigital anplifier and a 
5 cannpensationciraiit, v\Wchallo\\stooQn:^^ 

svvitchingdday of the power stage. Bythi^ the output pulse duistion is collected to 

nnoie couecfly the input duty cyde Variations in the switching time^ due to devLoepaxjperty 

spread agP^ cuiient and tei^^ 

10 These and other aq«± of the pijesentinv^ 
lefecenoe to the ennbodiinaits d 
drawing 

Fig 1 diows a schematic diag^iani of an e^^^ 
15 acooaxSngtothepgoesentinventimoc^^ 
timing ccoector aoccccSng to the ps^^ 

Fig 2 is a tiixiing chart of an input agpal and an output sigr^ 
amplifier cf Fig 1 for further e^qdaining an aspect of the pg^^ 

20 

Fig 3 diows a ampMed schematic diagtBm of an 

timing oortector aooordingto the present iiwention as it maybe used in the digital amplifier 
dqictedinFig 1. 

25 Fig 4 diows aanplified circuit diagram, of an e)oemplary embodiment of an error dgnal 
generator according to the present invention as it may be lased in the switdtiiig^timing 
oonector depicted in Hg 3. 

Fig.5 showsatiiniiigdiarttofiMhere)^^ anopecationQf 
30 the enxr signal generator depicted in Fig 4. 
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Fi& 6 shovvsaan^MedcfaxMtdiagpamofaswLtc^^ 
to an exerrylary embaiiiient of iihe presert 

tmnngoonsctorciqactedm^ - ~ - 

In the following ©eeai^lary etribodiinaits of the present 

reference to the Figures Inthefollovvingdesmptiarvrefetenoeisniadetod arr^iifiec^ 
to vsiudi the present invention may be applied dassD angers usually have a full bridge 
usually lefemed to as H-brid^ In ^teof the fact that the present invention is described 
10 vvithieferenoetoexBirqJaiyembodinientSQfdass^ 
peisan that fheptramt ira«itiaaisrK* limibed^ 

kind of digital aorJifier, vtee distortions are caused by switdiing-tiimig enois of the 

switdiesusedinthedi^ an^difiar. ThepiJ^^ 

acdutectucesL 

15 

Fig 1 *ov^saaII?:lififidsd1etrlaticblockdia^^ 
digltdL aaqdifier aoGordingto thepresait inventian 
oulput The di^td arr5:aifier depictedin Kg 1 is a 
Fig 1 desL^ialesanaudiosc>uixsi.\>amihoutputeanana^ 

20 Theinodulato!r4pulse-\>idfhiriodid^ 

so that the signal 14 output at the output of the inodulatar4 indudest^ 

infoniiatian as variattons in pulse-^ddth of the iiiodi^^ 

feeds an end sta^ 6, usually a set of half brid^ switches such as H-bridgp& Usually, each H- 
bridge consists of two power MOSFETa The output signal 16 of theendst^e isfedinto 
25 a filter 8 far filteiii^ the sLgpal before the output signal of the filter 8 is applied to a 

loudqjeaker 10. Unlilce with dass Aor B structure^ the amplifier load, i-e. the loudspeaker 
10 is connected acroffi the 1^ of the bridge of ihe end stags 6 instead of fix)m the output to 

the ffound It hastobe rioted that the present inwntion may also be im^^ 
half bricj^arddtectures Ih case the present invention is ^lied to dassD half bridge 
30 ardutecture^ihegjediiErisfhenajanoectedtohailfsi^ 
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Rrfetencentffriecall2 designates a smtchirig-tiiring cxmectca: PEC acoardmgtoan 

ejoemplary ea±)C)diment of the present invention for cQnecting switching-timing arors of 

the switches of the md stags 6 onfhebasisof fhepodse-timiiigenxjcsbetvk^^ 

signal 14 of the end stage 6 andtheoufputagpall6 of the end st^ 6. For fhi^ as mayrbe 

taken firmRg 1, the signals 14 andl6 are fed into the svxitchingf-tiniingcan^ 

as indicated by aiiowlS. Thesv\itching-tiirangcoriectarl2 ocaroctspoilse-tiiningenDrsof 

the switches of the end st^ 6 on the basis of the input agnal 14 and the oo^^ 

Fig 2di0v\saairipMedtiDnang^^ and the 

output signal 16 of the end st^ 6 aiB^soetdied far further e9<{i^^ 
presentin^^ention. In particular, in Fig 2 thexeis^iownapulse24of their^putsig 
its pulse response of the end stage 6, namely the pulse 26 of the output signal 16. Fig 2 
sho^ that the riang edg^ 30 of the piite 

thepulse24 byanon-delay20. .Also, the falling edgp 34 of the pulse 26 is ddayad\^^ 
ieq»± to the falling ec%e 32 of the piilse 24 ly an 

As mentiooned abov€^ the iiifcsnnatu^ 
the agnd 14. Thusy disfcorticmin the du^ 

iriput signal 14 cause distortions of the an^lifier. In other iMDrd^ incasetheon-delay20 has 
the sairiea2B as the Qff-<M^ 22, no distortions are caused in ^ However, 
as is the case in Fig 2, usually the switdies in the md stage 6 cause carbdelays 20 i^iuch are 
di£6ecent to ofif-deJays 22. 

AxoixJing to the pnesent invention, the svsitching-tiniing corrector 12 

delay dLffierenoe^ La fheleng|hdrfifa3aioecrftheon-dday'20 and the off-del^ 22 and tises 

this on/bff dd^to cc3Ernpensateor ooctect the output signal 16. In particular, aooordingto an 

aspect of the present invention, the anrdday is shifted far amyensating the output signal 

16. 

The ineasurement of the ony&ff dday cfii^^ 

22 iriay be carded out in a digital set-i;p by ineans of tp>^^ 
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in^pJeoneniatimby the charge 
^Hed to fisquency switdm^ qsl^^ 
' aoocsrdin^ty. ■ "~ ~ ~ ~ ' 

5 

In iihe fQllowin& aorx ©oennplaay embodiment of a switdhing-trming corrector 12 is described 
vdthiefecenoetoFig 3,\^Mchdnov^8aaIr1^dified(ixnitdiagF^ 
ooosctor according to an esflaiildaiyaiibodim^ Forthesakeof 
an^diy, ths same xefenenoe nimoals are 
10 oQixeEpanding dements 

The swtdWng-tiining ooaiedor deipicfce^ 
a switching-timing ccioBdiond^ 

module or IC as the end stage 6. The iiiput sigid 14 is pn^ 
15 collection drait 48 andtoiiieenxKsignalgpnes^^ 
ii^ s^pal 14 is provided to an off-<Mayineasuimien^ 
me^tnmimt dicuit 44. The output agnai 16 of the end stage 
signal generator 40 \\iiece it is pKJvLded to tte 

onrdday measuiemait drcuLt 44. The omkJay measurement drctrit 44 defcmnines the cb> 
20 del^20 as depicted in Fig 2. The off-dd^ measurement drcuit42 determines the off- 
dday^ 22 as dqacted in Fig 2. The o£f-<May measurement dicuit 42 pt^^ 
to a diffeance drterminator 46, sudi as a subtcactor, v\hidi also jsceives the oa^dday 
measucement foanthe on-dd^DcieaaiEemavt dicuit 44. 

25 Thesi±»tractor46 p!tDAddestheQn^ffdiffei3icebetvv€enfheoiKMay20 andfheoff-dday 
22 to the switdning-tiiiiing oonection drcuit 48, v\hidi oonscts the switching-timing in the 
folkwangswitdttngcyde; In detail, the switdning-tiiinngoanBcticn droit 48 i^ 
orwM^of the aibsequent rising e£%e 28 of the it^ signal 14 ^ 
manipulated ii^ si^ 14 to thehalfhridgp 50 induding the sj^tdie^ sudi^ 

30 oulputsignall51:Bsfhesamedulyc3dea8iheiriputagpall^ 
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Inother\Aord^ inthesvNitdii^ 3, ihediflfermcfiof theaI> 

de^ayandtheo£fKMayisdetGmni^^ This 
infbmiatiQn is vised to control the svAitchirig- tiiiiing generator circuit 48, vdiich increases the 
5 on-iMaylOofa^scbsequentp^ A:oordingtoana^?ectof the 

p3£sent inventioTv switdiiiig-tiinlng conectiQn circuit 48 shifts only the an-edgg, i\3iich 
is sufficient for the case cJqpicted in Fig 2,\\henetheo£f-dday^22isgpeaterthantheort^ 
20. Ho\\^5ver, if fheoff-cMay^ctf theendstageisi^ an 
off'<]elayinci?Basng circuit may be provided in the S(Aitdurig^tiining corredion dicult 48 to 
10 shift the off-edge. Axordtng to aoother aspect of the pEDesent invention^ a svvitdiing'tiiiiing 
ccojecliGn dccuit 48 inajrbepD^ 

of theinputsigpall4. itisteadof paforiiiingadiiftofthesv^^ 
svs&tching con thebaa^ 
acootdiiig to an aspect of the pcesent invBiti^ 
15 off-<i^lay'xneasurementsova:apgD^^ 

these measucemenfsbyrneamCf an ava:agngci^^ The a^/ec^gedmeasuimiaits ace then 
usedfcrcQDcipaisatioa AivaritagBousl^^ this in^ induce sub-hannoro^ 

InfhefoIlovxingmthrefa^errcetoF 4, ane>Qainplatyeiiibodiinent of t^ 
20 genaator for outputting the error agpal to the svNitchirig-tiiiTing oorrectton drcuit 48 will be 
descdbed 

Fig 4 ^lovNS a sinnpMed drcuit diagcam of an et3X3r SLgnal generator according to an 
e>Qea:^lary ennbodiment of the present in^entiorL 

25 

As may be taken from Fig 4^ the irtput agpal 14 is iiyut to a Sdmritt-trigger 50. The 
output signal of the Schinlttrtri gger 50 is input to an inverter 54 and to an AMD g^60. 
TheoulputagMctffheinMerbe^54isinputtoanA^^ gpte58. The output agnal 16 is 
provided to ariotherSdhiiitt'tng^ 52, and to 

30 fheAND gate58. The output of the inwrfcer 56 is fed into the AND gpteeO. 
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The output agpal Signal B is provided to aninbegpafcar70, 

\AiTich ix\pvt is connected to gpound via a c^?adtor 68 . The output agnal Signal A of the 

ANl>^60isprovLdedtoan^^ " 

5 inputof thBint^pator70. 

The operatian of the eaxx signal generator ducted in Fig 4 willnowbe described vsath 
rrferencetoRg 5. Rg 5 sho\AsaanipMedtmiingdiart agpal 14, the 

output signal 1 6 , Signal A i- e the output signal of the AND g^e 60, vtidh v^presents the 
10 on-ddajr 20, Signal B, ie the oirtput signal of the AND ^ 58, \^hich represents the off- 
dd^ 22, and the output signal of the ini^giiator 70 . As may be taken from the output signal 
of the integBtor 70, during the onrdeiay 20, i e during the orvtime of Signal A the output 
agndaftheint€gpalardBci«9se5,i^iiei^ duringthe 
onrtiine dF Signal B. 

15 

Acoordingto an abject of thepa^esent in^;altion, noinfegp^ isprovidedinRg 4. 

Insimi of the oxjiput signal of the in[^^ 

theeoors^paL 

20 In the follovxai^ an e»ennplaiy embocfim^ of asv^itd:iing-timingoomectian circuit 48, 
iAhidiaUcnAsforanonrdfilayinci?easeis 6. Fig 6showBa 

anplified circuit diagram of an ecJge-dd^ ^lecator acooixiing to theptesent in\eniiaa 

As may be taken fix>m Fig 6, the input agnal 14 is used to activate sv\itch 6 6, oamected to 
25 the gate of the MOSFET 62. FiirlheamaDe, the input signal 14 is applied to a switch 64 via 
an invate: 76 for smtdhing the svNitch 64 oonnected to the gate of MOSFET 6 0 . The 
switch 64 switdies the g^e of the MOSFET 6 0 betv\een a ament soioroe 70 and a 
ccintrolled cunmt source 68, \Nai^^ 



30 Thes^Aitdh66sv^itehestheg^teQftheMO 
controlled oment source 72, \^3h^ 
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Gate ddvBrdicuiis ate ncm^^ * 
MOSFETs60 and 62. Thedri\«iMOSFErs60 and62 aresv\itched\\iientheieq^^ 
thieshold\oltageisread^ AxxHxJiiTgtoanag?ectof thepnesmti^^ these gpte 
drivecs are cxantroUed externally by means of the enor agpal^ \^iuch aUovvB to diift the edge 
5 of the input signal 14. 

As maybe taikmfix>mlig 6, to^l^efhenamlalgatedriwr\^Meena 
of thetimii^earasof theMOSFETs60 and 62, tv\osg?aiate ommt controls^ namd^ 
GQntroll6dcunentSDUtoes68 and 72 aie provided to oontixilhedhai:^^ 
10 of the gpte capacities of the MOb±<Ki s 60 and6Z In this vvay, both the on and the off delay 
m^be cxsnttoUed 

In the dicidt depicted in Fig 6, by pediidngthehi^ side charga cument ie ttiechaigp 
cunentoftheg^of theMOSPET 60 and sbiuiltaneoudy reducing the 
15 cunsrtt,Le thedisdiargecun^ 62, thenangoufputed^is 

made dovver, such that the on<3d^ 



It is apparent to the ^kOledpecson that instead of ^ 6, theedge 

ddayin:ylemmtatlQn majralsoberealiaadby meansof a digital delay in iheir^put lini^ sudi 
20 asbymeans of a digital sanpIeandhQld gate 
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CLAIMS 



!• Digital amplifia:, cxjopdang: 
a half hridgp system with, switdies; 
a svvitcbing-tknmg cx3038^ 
switches in q:plied; 
5 \\iiei£infheswi^ 

siAiitcheson thebasas of piilse-tiinmgetixxs ^ signal of the svsitches and the otdput 

sLgnal of the svsitche& 

2. The diffltal amplifier of claim 1, 
10 lAiheranthessAitchi^ 

switdies by dda^dng at least or^e of a ii£^ 
signal 

3. The digital arrylifier of claim 1^ 
15 vdiea3ein the svvitching-tiii^^ 

a pulse edge delay detector for detecting an csnybff-difCerenoebetweai an ondday of 
a pulse stfjplied to the switches and an off-delay of the pulse reqxjnse output by the 
switches and 

an enor signal ^neralor for genecatirigan ecror sLgpal onfhebaasof fheon/bflf- 
20 diffiecenoe; 

\siieran the eaxsr agpal coiie^x>nds to tl^ 

the switches and the c^puts^g^ and 

v\^heoein the switchi]^ 
25 switdiesoiithebasisoftheenQrsignaL 
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4. The cfigial amfMer of daimS, 
of asubsequent sswtcWng cyde 

5. The cJi^tal arrplifier of daim 3, 

^Ateein the etiOT agnd is averted over a pa«i^^ 
nffians of an averagpng drcuit to reduce a stfl>harir^^ 

6. The digital amplifier of daim 3, 
\\iTeiHn the Qior signal is ganeraledby 
\^J^eIEin the digital aii^^Sifier is a dassD acrplifier. 

7.Svwitdiing-timing oonectar far correcting switdung timirig errors of switdies of a bridgp of 
a distal anfSifier, the svvitdTing-tiiniiig corrector ccBocpdaxiQ 

apiilse edge dd^ detector for detecting an on/bfiE-differertoebeh^ 

a pulse st^jj^ed to ihe switches and an o£f-dday of the 

stvitdte^ 

an eror agpd. gpneraior for ganetating an error agpal on tte 
difiiexence; 

an input pulse dd^drait for conKctiiigSMit^^ 

dd^dngat le^ oneof ariangedgp and afdJingedgeof apulseof theii^ 

en the basis of Ihe oxor signal 

8. The sivitdiing-timing corrector of daim 7, v\aiei^ 
switdiing cjde and influences smtching ec%^ (rf a sti^^ 

9 . The smtdiing-timing conector of daim 7, vyhetein the error signal is aveta^ over a 
ptedetamined nun^er of svvitdmg (^esby mean^ 

harmonic irjectiorL 
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10. Theswitdmig-timingcoir^^ 
vvhercin tte eiior SLgpal is ga^^ 

5 

11. Method of cxaiectingpdbe-t^^ 
the method cxjiripri sing the steps of: 

cfetectirig rising and MImgpulse ec%es of 
switches; 

10 ffinerating an mar sLgnal oacceqxKidingto pulse ed^ de^aysbdlAeea the liaiigand 

faDingpulse ed^ of the iiput and the out^ 
oo!nBcting svvltching timixig e^ 

12. The method of claim 11^ 
15 \^heDein the svsitching timing 

thexisingec^ andthefaOingec^eof apute 

13. The method of daim 11, 
\Nha3em the eoor sigpal is ^ne^ 

20 Q^asubseqlentsv^itdlix1gC3^ 

14. The method of claim 11, 
vsi^xdn the eiior agpal is avec^^ 

means cf an a««agpig drctnt to leck&ce a s^ 

25 
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ABSTRACT 
Digital amplifier 

Reoendy, thetiseof dassD aoc3Loaii^M6tshasbecx>rnem^ In 
(x>ntrast to the genos^^ dassD aUovNS 

fciriirijTOved efficiency. HovN^ver,theclassDpiindp 

chat:aci3enstic& Axxsdmgto1]iepa3esQitinwatL^ 5v^it(±ix1g delays of the end stags ^ 
ineasuDed and tised for Gompensati^ 

ThisisdognebyixuDdifyingfheswttc^^ In l3lis\^i0y, the output 

piilse dutBtioa is Gooected to 

sv\itchmg-tiirie due to devLoe ptoperly sjpssedf agjng. cunent and tetxipecattiie m^be 
cxscnpensated. 
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